Three-step drug extraction from a single sub-millimeter segment of hair and nail to determine the exact day of drug intake.
Hair and nails are often used to prove drug intake over several months. However, it is impossible to determine the day of drug intake by conventional segmental analysis of bulk samples. To improve this segmental analysis, we prepared accurate 0.4-mm hair and 0.2-mm nail segments, which correspond to their respective growth rates of 1-2 days, using a tissue slicer. The aim of this study was to develop an efficient method to extract drugs from a single sub-millimeter segment of hair and nail. Hair and nails were collected from a subject who was administered a single dose of chlorpheniramine. Four drug extraction methods based on different principles such as sonication, microwaves, micropulverization, and alkaline dissolution were compared. Short-duration sonication followed by long-duration soaking served the aim. Drug extraction from a sub-millimeter segment was performed in three steps as follows: a segment was first washed, followed by sonication for 10 min soaking in the extraction solution for 24 h. The drug concentrations in the three extracts from each segment were quantified using high performance liquid chromatography-tandem mass spectrometry. Each concentration was displayed on a single hair strand and a single nail block so that the first, second, and third extracts corresponded to components on the surface, in the outer layer, and within the sample, respectively. The distribution of chlorpheniramine in a hair successfully reflected the intake history. This method can be used in the future to measure the detailed distribution of drugs in a single hair and nail.